Abstract. Recently, Wang and Ma [9] put forward a conjecture concerning the possible generalization of Andrews-Warnaar identities. This interesting problem is solved in this paper.
Introduction
For two complex numbers x, q and an integer n with |q| < 1, define the q-shifted factorial to be
(1 − xq i ), (x; q) n = (x; q) ∞ (xq n ; q) ∞ .
For simplifying the expression, we shall adopt the following notations:
(x 1 , x 2 , · · · , x r ; q) ∞ = (x 1 ; q) ∞ (x 2 ; q) ∞ · · · (x r ; q) ∞ , (x 1 , x 2 , · · · , x r ; q) n = (x 1 ; q) ∞ (x 2 ; q) ∞ · · · (x r ; q) n .
Following Gasper and Rahman [5] , the basic hypergeometric series can be defined by
Sums of the form
are called partial theta functions owing to the fact that
is often referred to as the complete theta function. A nice result is the famous Jacobi triple product identity (cf. [5, p.15] ):
Following Andrews [1, 2] , any q-series identity containing sums such as (1) 
where the symbol on the left hand stands for
Obviously, Theorem 1 is a generalization of (2). Subsequently, Andrews and Warnaar [3, Theorem 1.1] gave the product form of partial theta functions.
Theorem 2. Let a and b both be complex numbers. Then
Recently, Wang and Ma found the following two beautiful formulas in their paper [9] .
Theorem 3. Let a and b both be complex numbers. Then
where the notation the right hand side is
Theorem 4. Let a and b both be complex numbers. Then
where the expression the right hand side is
By means of Theorem 3, they offered unified proofs of Theorems 1 and 2. Some different identities were also derived through Theorems 3 and 4. For more results related to partial theta functions, the reader may refer to the papers [4, 6, 7, 8] . (ab/q m ; q) 2n (q, a, b, ab/q m ; q) n q n .
Then θ(q, a) is expressible as a linear combination of {P
where the coefficients λ k (m, b) are independent of a.
Inspired by the importance of this conjecture, we shall prove it in the next section.
A identity on partial theta function
Theorem 6. For any integers m ≥ 2 and complex numbers a and b, there holds
where the symbol P m (a, b) has been given in Conjecture 5 and the notation Q m (b) is
Proof. Replacing m by m − 1 in Theorem 1.7 of [9] , we obtain
According to the relation
we can proceed as follows.
Interchange the summation order to get
Shifting the summation index n → n + k, the last equation can be manipulated as
(ab/q 1−2k ; q) 2n (q; q) n (aq k , bq k+m−1 ; q) n q n (ab/q 1−2k ; q) n .
Employ the substitution b → bq 1−m in the last equation to obtain
(ab/q m−2k ; q) 2n (q, aq k , bq k , ab/q m−2k ; q) n q n .
Dividing both sides by Q m (bq 1−m ), we get Theorem 6 to complete the proof.
